Expression of stress-activated kinases c-Jun N-terminal kinase (SAPK/JNK-P) and p38 kinase (p38-P), and tau hyperphosphorylation in neurites surrounding betaA plaques in APP Tg2576 mice.
Hyperphosphorylated tau in neurites surrounding beta-amyloid (betaA) deposits, as revealed with phospho-specific anti-tau antibodies, are found in amyloid precursor protein (APP) Tg2576 mice. Because betaA is a source of oxidative stress and may be toxic for cultured cells, the present study examines the expression of phosphorylated (active) stress-activated kinase c-Jun N-terminal kinase (SAPK/JNK-P) and p38 kinase (p38-P), which have the capacity to phosphorylate tau at specific sites, and their specific substrates c-Jun and ATF-2, which are involved in cell death and survival in several paradigms, in Tg2576 mice. The study was planned to shed light about the involvement of these kinases in tau phosphorylation in cell processes surrounding amyloid plaques, as well as in the possible phosphorylation (activation) of c-Jun and activating transcription factor-2 (ATF-2) in relation to betaA deposition. Moderate increase in the expression of phosphorylated mitogen-activated protein kinase and extracelullar signal-regulated kinase (MAPK/ERK-P) occurs in a few amyloid plaques. However, strong expression of SAPK/JNK-P and p38-P is found in the majority of, if not all, amyloid plaques, as seen in serial consecutive sections stained for betaA and stress kinases. Moreover, confocal microscopy reveals colocalization of phospho-tau and SAPK/JNK-P, and phospho-tau and p38-P in many dystrophic neurites surrounding amyloid plaques. Increased expression levels of nonbound tau, SAPK/JNK-P and p38-P are corroborated by Western blots of total cortical homogenate supernatants in Tg2576 mice when compared with age-matched controls. No increase in phosphorylated c-JunSer63 (c-Jun-P) and ATF-2Thr71 (ATF-2-P) is found in association with betaA deposits. In addition, no expression of active (cleaved) caspase-3 (17 kDa) has been found in transgenic mice. Taken together, these observations provide a link between betaA-induced oxidative stress, activation of stress kinases SAPK/JNK and p38, and tau hyperphosphorylation in neurites surrounding amyloid plaques, but activation of these kinases is not associated with accumulation of c-Jun-P and ATF-2-P, nor with activation of active caspase-3 in the vicinity of betaA deposits.